The almost perfect uniformity of the cosmic microwave background (CMB) radiation, discovered by Penzias and Wilson in 1965 [1], appears to present clearcut evidence that the universe was uniform and in equilibrium at the decoupling transition when a plasma of protons and electrons condensed into a gas of Hydrogen. COBE indicates that only very small ripples of order 10 −5 existed at decoupling. Gravity then caused hydrogen to cluster and possibly reheat parts of the universe to form the luminous matter that we observe today.
estimates; even on the more directly observable earthly conditions intermittent turbulence is difficult to calculate and descibe.
What happens as the plasma cools to T c ? Over the vast, almost space filling, equilibrium volume, the plasma suddenly condenses into a Hydrogen gas, decoupling mass and radiation, thereby creating the uniform CMB radiation. But the hot, sparse bursts pass through the transition without change, since their much higher temperatures prevent condensation. The CMB radiation is unaffected due to the sparsity of these hot bursts embedded in an equilibrium sea. For an analogous situation, consider the recent universe where the microwave field is certainly unaffected by the existence of the intermittent luminous matter. Gibson [10] has suggested that turbulence existed in the very early universe, but there is no hot plasma at T c in his picture.
We suggest these hot intermittent bursts in the plasma at T c were responsible for the frenzied star formation soon after T c [5] , and evolved into the stars and galaxies that we see today, while the microwave field cooled to T = 2.736K. The small fluctuations or ripples observed by COBE are insignificant for this scenario. The rarefied, intermittent bursts of hot matter in the equilibrium sea cannot affect the CMB radiation. Also, there is no reheating or exotic physics necessary in order to explain the existence of luminous matter.
Luminous matter may have evolved from rare, hot bursts already existing in the turbulent plasma of the early universe. It may be no accident that the current structure of luminous matter has close similarities with that of very high Reynolds number turbulence.
